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Cause Analysis of Tower Crane Collapse Accident
Using “2-4” Model and Association Rules

TANG Linyao, QI Shenjun, YE Yunshan, ZHANG Yunbo

(School of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract; Based on the “2-4” model of accident cause, the preliminary model of tower crane collapse accident
cause was constructed from four levels of human, material, environment and organization. Based on 100 cases
of tower crane collapse accident, the database of accident cause was established by using “0-1” rule. Through
the Apriori algorithm and the “2-4” model, the cause chain of the tower crane collapse accident was obtained.
The results showed that the lack of safety education and training, the failure to implement the safety produc-
tion responsibility system, and the lack of safety production guarantee system were key causes, and they all
belonged to the organizational level in the “2-4” model. Preventive measures of tower crane collapse accident
were put forward, and effectiveness of causal chain and preventive measures were proved by empirical analysis.
Keywords: association rules; Apriori algorithm; tower crane collapse accident; “2-4” model of accident

cause; accident cause chain
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Fig.1 “2-4” model of accident cause
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Tab.1 Frequency and relative frequency cause of tower crane collapse accident
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Tab. 2 Frequent itemsets with 0. 05 support

U SE S X

N

{Al12,A21,A22,A23,B13,B14,D11,D13,D15,D17,D21} 0. 07 7
{A12,A21,A22,A23,B13,B14,D11,D12,D15,D17,D21,D22} 0.05 5
{Al12,A21,A22,A23,B13,B14,D11,D12,D15,D17,D22} 0. 07 7
{Al12,A21,A22,A23,B13,B14,D11,D12,D17,D21,D22} 0. 06 6
{A12,A21,A22,A23,B13,B14,D11,D12,D15,D21,D22} 0. 07 7
{A12,A21,A22,A23,B13,B14,D11,D12,D15,D17,D21} 0. 06 6
{A12,A21,A22,A23,B13,B14,D11,D15,D17,D21,D22} 0.06 6
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Fig. 3 Cause chain of tower crane collapse accident based on “2-4” model
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Fig. 4 Cause chain of accident cases
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